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1. On the ground the gravitational force on a satellite is W. What is the gravitational force on the satellite when at a height R/50, where R is the radius of the Earth?

A.  1.02 W

B.  1.00 W

C.  0.98 W

D.  0.96 W
 
E.  0.00 W

[#7]

2. In which group below do all three quantities remain constant when a particle moves in simple harmonic motion?

	A.
	acceleration
	force
	total energy

	B.
	force
	total energy
	amplitude

	C.
	total energy
	amplitude
	angular frequency

	D.
	amplitude
	angular frequency
	acceleration

	E.
	angular frequency
	acceleration
	force


[#8]

3. Parallel water waves of wavelength 10 m strike a straight sea wall. The wavefronts make an angle of 30o with the wall. What is the difference in phase between the waves at two points 5 m apart along the wall?

A.  30o


B.  45o


C.  90o


D. 156o


E.  180o
[#9]

4. The diagram below represents the displacement of a particle caused by a progressive wave travelling at a speed of 5.0 km s-1.
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What is the frequency of vibration of the particle?

A.  2.5 kHz

B.  5.0 kHz

C.  25 kHz

D.  50 kHz

E. 100 kHz

[#10]

5. When two tuning forks P and Q are sounded together 4 beats per second are heard. P has a known frequency of 256 Hz. When small loads are added to the prongs of Q the beat frequency is reduced to 2 Hz. What was the original frequency of Q?

A.  262 Hz

B.  260 Hz

C.  258 Hz.

D.  254 Hz

E.  252 Hz

[#11]

6. Monochromatic light of wavelength λ is incident normally on a diffraction grating consisting of alternate opaque strips of width a and transparent strips of width b. The angle between the emerging zero-order and first-order spectra depends on.

A.  a, b and λ.
B.  a and λ only.
C.  b and λ only
D.  a and b only 
E.  λ only

[#12]

7. A suspension bridge is to be built across a valley where it is known that the wind can gust at 5 s intervals. It is estimated that the speed of transverse waves along the span of the bridge would be 400 m s-1. For what length of bridge would there be greatest danger of resonance at the bridge’s fundamental frequency?

A.  2000 m

B.  1000 m

C.  400 m

D.  80 m

E.  40 m

[#30]

8. A steel wire of diameter d is found to have a strain of 8.0 x 10-4 when supporting a certain load. If this wire is replaced by a second wire of the same steel and of the same length but of diameter d/2, what will be the strain when supporting the same load?

A.  3.2 x 10-3

B.  1.6 x 10-3

C.  8.0 x 10-4

D.  4.0 x 10-4

E.  2.0 x 10-4
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9. Which of the following statements is correct for a particle moving in a horizontal circle with constant angular velocity?

A.
The linear momentum is constant but the kinetic energy varies.

B.
The kinetic energy is constant but the linear momentum varies.

C.
Both kinetic energy and linear momentum are constant.

D.
Neither the linear momentum nor the kinetic energy is constant.

E.
The speed and linear velocity are both constant.

[#7]

10. Values of the acceleration a of a particle moving in simple harmonic motion as a function of its displacement x are given in the table below.

	a / mm s-1
	16
	 8
	0
	-8
	-16

	x / mm
	-4
	-2
	0
	 2
	 4


What is the period of the motion?

A.  1/π s

B.  2/π s

C.  π/2 s

D.  2 s


E.  π s

[#8]

11. Two bodies P and Q are given an initial displacement x0 and then released. The graphs below show how their displacement vary with time.
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P and Q are then subjected to a driving force of constant amplitude and of variable frequency f. Which graph best represents the way in which the amplitude of P and Q vary with f?
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[#9]

12. The principle of superposition states that

A
the total displacement due to several waves is the sum of the displacements due to those waves acting individually.

B
two stationary waves superimpose to give two progressive waves.

C
a diffraction pattern consists of many interference patterns superimposed on one another.

D
two progressive waves superimpose to give a stationary wave.

E
the frequency due to two waves is the difference between the frequencies of those waves.

[#10]

13. Two coherent monochromatic waves of equal amplitude are brought together to form an interference pattern of a screen. Which one of the following graphs could represent the vari​ation of intensity with position x across the pattern of fringes?
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[#11]

14. A parallel beam of monochromatic light of wavelength λ is incident normally on a diffraction grating G. The angle between the directions of the second-order diffracted beams P1 and P2 is α, as shown in the diagram below.
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What is the spacing of the lines on the grating?

A.
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[#12]

15. A string of length L is stretched between two fixed points and is set into transverse vibration. The two lowest resonant frequencies are f1 (the fundamental) and f2. Which one of the following correctly gives both f2/f1 and v, where v is the speed of the transverse waves in the string?

f2/f1

v

A
2

f1L

B
3

3 f1L

C
2

f2L

D
0.5

f2L

E
3

f2L/3

[#13]

16. Which one of the following summarizes the change in wave characteristics on going from infra-red to X-rays in the electromagnetic spectrum?

	
	frequency
	wavelength

(in a vacuum)
	speed

(in a vacuum)

	A.
	decreases
	increases
	decreases

	B.
	decreases
	increases
	remains constant

	C.
	remains constant
	decreases
	decreases

	D.
	increases
	decreases
	remains constant

	E.
	increases
	increases
	increases


[#30]

17. The diagram below represents the extension-load curves for three specimens X, Y, and Z, which were of the same unextended dimensions.
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Which one of the following combinations could indicate the materials from which the specimens were made?

	
	
X
	
Y
	
Z

	A.
	glass
	copper
	rubber

	B.
	glass
	rubber
	copper

	C.
	rubber
	glass
	copper

	D.
	copper
	glass
	rubber

	E.
	copper
	rubber
	glass
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18. The Earth may be considered to be a uniform sphere of mass M and radius R. Which one of the following equations correctly relates the universal gravitational constant G to the acceleration of free fall g at the surface of the Earth?

A.
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[#2]

19. The gravitational potential energy  Ep of a body varies with its distance r from the centre of a planet as shown in the diagram below.
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What does the gradient at any point on the curve represent?

A.
the gravitational potential at that value of r.

B.
the gravitational field strength at that value of r.

C.
the force pulling the body towards the planet.

D.
the acceleration of the body towards the planet.

E.
the potential energy of the body at that value of r.

[#7]

20. The minute hand of a large clock is 3.0 m long. What is its mean angular speed?

A.  1.4 x 10-4 rad s-1

B.  1.7 x 10-3 rad s-1
C.  5.2 x 10-3 rad s-1
D.
1.0 x 10-1 rad s-1

E.  3.0 x 10-1 rad s-1
[#9]

21. A mass of 0.050 kg is attached to one end of a piece of elastic of unstretched length 0.50 m. The force constant of the elastic (i.e. the force required to produce unit extension) is 40 N m-1. The mass is rotated steadily on a smooth table in a horizontal circle of radius 0.70 m as shown below.


[image: image22.png].
it





What is the approximate speed of the mass?

A.  11 m/s

B.  15 m/s

C.  20 m/s

D.  24 m.s

E.  28 m/s

[#10]

22. A particle performs simple harmonic motion of an amplitude 0.020 m and frequency 2.5 Hz. What is its maximum speed?

A.  0.008 m/s
B.  0.050 m/s
C.  0.125 m/s
D.  0.157 m/s
E.  0.314 m/s

[#11]

23. Visible light has wavelengths between 400 nm and 700 nm, and its speed in a vacuum is 3.0 x 108 m/s. What is the maximum frequency of visible light?

A.  1.2 x 1011 Hz

B.  4.3 x 1011 Hz

C.  4.3 x 1014 Hz

D.  7.5 x 1014 Hz

E.  7.5 x 1017 Hz

[#12]

24. If a wave can be polarised, it must be

A.  an electromagnetic wave.
B.  a longitudinal wave.
C.  a progressive wave.

D.  a stationary wave


E.  a transverse wave

[#13]

25. The diagram below shows the oscillation generated when two oscillations of equal amplitude but of different frequencies f1 and f2 (f1>f2) are added.
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Which one of the following correctly shows how T is related to f1 and f2?

A.  T = f1 - f2


B.  1/T = f1 - f2


C.  1/T = f1 + f2
D.  1/T = 1/2(f1 + f2)

E.  T = 1/2(f1 + f2)

[#14]

26. The diagram below repre​sents the inten​sity distribu​tion produced on a screen by the diffraction of light.


[image: image24.png]intensitys

distance across screen




This can be achieved by using

A.
one single wavelength and a single slit.

B.
one single wavelength and a double slit.

C.
two separate wavelengths and a single slit.

D.
two separate wavelengths and a double slit.

E.
two separate wavelengths and diffraction grating.

[#30]

27. In an experiment to find the Young modulus for a brass wire, a student used the data below.

length of wire

=

(1.5 ± 0.01) m

diameter of wire

=

(0.56 ± 0.01) mm

mass of load


=

(6.00 ± 0.01) kg

extension


=

(4.0 ± 0.1) mm

acceleration


=

(9.8 ± 0.1) m s-2
Which of the following leads to the greatest uncertainty in the calculated value of the Young modulus?

A.
measurement of length

B.
measurement of diameter

C.
measurement of load

D.
measurement of extension

E.
assumed value of the acceleration of free fall
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28. A lunar landing module is descending to the Moon’s surface at a steady velocity of 10 m s-1. At a height of 120 m, a small object falls from its landing gear.

Taking the moon’s gravitational acceleration as 1.6 m s-1, at what speed does the object strike the  Moon?

A.  30 m s-1

B.  22 m s-1

C.  20 m s-1

D.  17 m s-1

E.  10 m s-1
[#6]

29. A record on a turntable is rotating at a constant number of revolutions per second.

Which graph best represents the relation between the speed v of a point on a record and its distance r from the centre of rotation?
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[#7]

30. A mass is hung from the free end of a light helical spring and then given a small displacement vertically downwards. Which graph best represents how T, the tension in the spring, varies with x, the displacement of the mass from the equilibrium position during the subsequent oscillations?
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[#8]

31. Two wave generators S1 and S2 produce water-waves of wavelength 2 m. They are placed 4 m apart in a water tank and a detector P is placed on the water surface 3 m from S1, as shown in the diagram.


[image: image28.png]



When operated alone, each generator produces a wave at P which has an amplitude A.

When the generators are operating together and in phase, what is the resultant amplitude at P.

A.  0


B.  1/2 A

C.  A


D.  2 A


E.  4 A

[#9]

32. Light of wavelength λ is incident normally on a diffraction grating for which the slit spacing is  equal to 3 λ.

What is the sine of the angle between the second order maximum and the normal?

A.  1/6


B.  
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C.  2/3


D.  1


E.  3/2

[#10]

33. A vertical tube is completely filled with water. A small sound source of constant frequency is held a little above the open upper end and water is run out from the lower end.

A number of resonance positions are detected. The first of these occurs when the water surface is 7 cm below the top of the tube and another occurs at 39 cm.

At which of the following distances should resonance also be detected?

A.  14 cm

B.  15 cm

C.  23 cm

D.  31 cm

E. 47 cm

[#11]

34. Data transmitted along glass-fibre cables is in the form of pulses of monochromatic red light each of duration 2.5 ns.

Which of the following is the best estimate of the number of wavelengths in each pulse?

A.  103


B.  106


C.  109


D.  1012


E.1015
[#30]

35. Of the three materials, copper, glass and rubber, which two best illustrate the properties described in the table below when each is extended at room temperature?

	
	obeys Hooke’s Law

virtually up to its

breaking point
	tolerates a large strain

while still exhibiting

elastic behavior

	A.
	copper
	glass

	B.
	copper
	rubber

	C.
	glass
	copper

	D.
	rubber
	glass

	E.
	glass
	rubber
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36. Two sources of sound have frequencies f1 and f2 respectively, f1 being slightly greater than f2. What is the time interval between the beats heard when the sources operate simultaneously?

A  f1-f2


B  ½ (f1+f2)

C  1/f1-1/f2

D  2π/(f1-f2)

E  1/(f1-f2)

[#6]

37. White light covers the range of wavelengths from 400 nm to 700 nm. A diffraction grating with 6 x 105 lines per metre is placed at right angles to a ray of white light and produces the first and second order spectra shown in the diagram, which is not drawn to scale.
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The angle between the red and blue ends of the spectrum is α for the first order spectrum and β for the second order spectrum. How do α and β compare?

A.  α < ½β

B.  α = ½β

C.  α = β

D.  α = 2β

E.  α > 2β

[#7]

38. A sound source of frequency 2500 Hz is placed several metres from a plane reflecting wall in a large chamber containing a gas. A microphone, connected to a cathode-ray oscilloscope, is used to detect nodes and antinodes along the normal from the source to the wall. The microphone is moved from one node through 20 antinodes to another node a distance of 1.9 m. 

What is the speed of sound in the gas?

A  238 m/s

B  250 m/s

C  330 m/s

D  475 m/s

E  500 m/s

[#8]

39. In which part of the electromagnetic spectrum does a wave of 500 MHz frequency occur?

A.  infra-red

B.  radio

C.  ultra-violet
D.  visible

E.  X-ray

[#9]

40. A pendulum is driven by a sinusoidal driving force of frequency f. Which of the following graphs best shows how a, the amplitude of the motion, varies with f?
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